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(54) PRODUCTION OF FLU O RITE AND FLU O RITE FOR PHOTOLITHOGRAPHY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
producing a fluorite single crystal, by which a fluorite 
single crystal having sufficiently small birefringence and 
capable of using to an optical system in 
photolithography, especially, having a large aperture (> 
200 mm 6 ) and good optical characteristic and capable 
of using to photolithography having <250 nm wavelength 
is obtained. 

SOLUTION: This method for producing the objective 
fluorite single crystal comprises heat-treating a fluorite 
single crystal by a step for housing the fluorite single 

crystal in a container capable of making the interior I ;| i \ f 

airtight, hermetically closing the container, subjecting * mm. 

the interior of the container to vacuum evacuation and 
raising a temperature in the container to a prescribed 
temperature (first temperature) lower than a melting 
point of the fluorite single crystal and a step for 
retaining the temperature in the container at a 
prescribed temperature (first temperature) for a 

prescribed time and a step for lowering the temperature in the container to a room temperature 
to improve optical characteristics. In this case, maximum temperature in heat treatment is set 
to a prescribed temperature (first temperature) in the range within 1020° C to 1 150° C. 
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[0 0 5 2] r<Ogg|^fflV^T, 1M X* 200mm X 50mm 
Of55:K7©77^a-y (±IgO)5fS9* : $13 

5 Onm^TOTty V ^7 7 >f pTftjfc^Pg 

( *200rnm^±) TJ'Tt^tt^^^^^TS^^^Mif 
Ltc 0 

20-*1050°C 50 °C/H 21H 

1050-^1050°C - 24H 

1050-^900 °C 2°C/H 75H 

900-> 20 °C 5 °C/H 176H 

wh, *nmm<DW:&ijfexix ii^g(7)Sffi?ag*io 

50°C (1020~1150t:©feilfcS>5||liSLS) t LTFrS 
B#Pb1 (24H) ffi^L, /J^oSfJFB^l?^j;0 900 0 C (600' 
~800°C©®Hl6;i/Mi700~900 o CCDrBiIt 2 ffl 

2°C/H (1°C/H^T) i t/c„ 

[ o o 5 3 ] Men 2 ?as j; t> muzx°(Di&m 
mz&i-fz'mxmx^ -mm&%5 °c/h (5°c/h^ 

T) iLt «JtLfc*^lMS*«)*Jffil(fi:fl0f**&K 

5nra/cm, ffilJffiS (ffiliS^lRlO^JffiJIf) ^5nm/cmT"& 9 s 
* fcJB*f45*SStttf4 An=l. 2E-6, 5f ffiffijEg©RMS(2H 
¥^¥^S) ^?0E-4 X (l=632.8nm) T'fc 5 , &'* 2 5 

0 nm^T^y y/7 7^H;ffifflt§5»a^ 

[0 0 5 4] **»?|JT«, iftiP&Kfc J: 
i&^tC*Jft5^*fllST-tt, J^*3t^K:*o< tit 

sxsxii, 'mmM-tzz.kx\ tmm'$kz*-& 



13 

[0 0 5 5] ^cofcfe, fcHifefllteiJuf, JB*f*o*H 
JfttAJ J: < » fcJitf < t, )tyy^77^ 

-fcifctt 5 ^Tf&ft^^gfiyqt w 

Kfcft2 5 Onm«TcD)fcy V ^7 7 -i -\Z.\m mWl 
TCPfg U200mm&±) T?#¥flH£#fi#fcSte)W*A 

[0 0 5 6] 

[l«2] W^Jl ilBlCSS^^T, 1MX*21 10 

<0. Sft 2 5 0 n m^TO* U V y*7 7 w -KOffl Rltg 
ftTCPfg ( * 200ram^±) T-7fe^#tt#&£Fft:st5^fe 

20-»1080°C 30 °C/H 35H 

1080->1080°C - 36H 

1080~>800 °C 1°C/H 280H 

800-> 20 °C 3 °C/H 260H 20 

sp*>, ^mmmmmxix mmomm&io 

80°C (1020~1150 o C©fEHtfc5Hl?aS) tLXfm 
9m (36H) ft&U ^oMEI?l&^J;9800 0 C (600 
~800°CWi6H|<;^{i700~900 o CW|Q[ltfeSl|2?i. 

it) txtDMummzmzmxmx^ mm&$: 

1°C/H (2°C/H^T) i Lfc. 

[0057] tit, mm 2 i&g «t "g Sfii 

^fcMtSJftiPia-CW:, #*PjI«&3 °C/H (5°C/H^ 

t) tut. mmLtzn^mgh<Dm®$rkmtm%}W 
mmmLtct^^, mmffr mm^) (om^i&n. 30 

8nm/cnu ffilJES (f JE*(n](Dli®Jf) ^4nm/cmT*fc !? , 
SfciBff^*Sjfttf4An=1.8E-6, 3»ffi*E«©RMS(2JR 
^W^ffi) /5*58E-4 /L ( X =632. 8nra) Tfe 9 , fl£ * 2 5 

[0058] *na60ij-ett, fts&*fcj;$*yi»(* 

ffV\ fjffiiW^tl<£ >9 i/h£V«$t$£*3tt5?fr 
[0 0 5 9] *HMili-J:tif4\ ffiiWcoi^ 

CM 2 5 Onm£lT<DftV 7 ^7 7 -f-fcftfl Rjfgft 
T^Pfl (<J)200mmW±) T?3t¥Wtt*«Aff ft£5¥gH 

[0 0 6 0] 50 



(8) 1 1 - 2 4 0 7 9 8 
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0mmX50mmO^^l^Ti7)7.<7-v :; ^--/L' (±Igff)jjffg 
BSR : #&12B, EI3#,BB) MotIMf5:ti;i 

20~>1050°C 50 °C/H 21H 

1050->1050°C - 24H 

1050-^900 °C 3°C/H 50H 

900-+ 20 °C 5 °C/H 176H 

50°CtLXWf&m (24H) &#Lfc&, £ittt£&< 
1-§/iftt900 0 C*T&3 0 C/HOlST?^PL/c: 0 i L 

[0061] mmitziikzmghmmjTkmmmK 

2nm/cm v flgffiS (ftlJffi*l^]WSSW) #16nm/cm-e& 
9 , M2 5 0 n m&TWft U V ^7 7 ^ -KftlTS 
5ft^#ttTI:£ft^ofc 0 gpib, *Jt«09-Cf4 N ftSPil 

^mmmzmzmTMxmmm 

fcS2 5 0 nm^T^Tty y^77^-t 

k^X%^i>^tc 0 
[0 0 6 2] 

y y 7 7 ^ fett i-ffiffi W^^Sb!^ 

*ffc»ft2 5 0 nmgtTOJty y^7 7^-t 
ttfflBTffijfc^PS (*200mm^±) X^mm^MJ^ 

[ 0 0 6 3 ] |feV^tt > *|S^fCj;^tf, T^PfS ( * 200m 

m»±) xft^mmitemmmm b^s 

i i ?JS Plfg t ft t) N («[*250nmWT) y V ^7 
7^-ffi(75t^t LTS^IwiaStO^I^'tSJ; 

tmmmi-%>-k<Dxh^tz 0 
[ 0 0 6 4] sfa«iaic®i-5^ia«:2~4ap B , 3-c? 

fc 5 , 4«±#^Pp1M i ft 5 flfPfH Tf4 ft < s 3^h7y 

[ 0 0 6 5 ] 

[ESWpaftIft0a] 
[ 0 0 6 6 ] 

[mi] njfi^jiofwyi^^^a-^sr^-t-jfliji 

[0 0 6 7] 

[02] ft, *^j2©fWDf3l^^^3.--^fc^1-*|i 



